Atrial fibrillation, the most prevalent sustained cardiac arrhythmia in clinical practice, was designated as an epidemic some 20 years ago. 1 The aging population, improved survival after myocardial infarction and heart failure, and higher awareness and initiatives to enhance detection were among the factors contributing to increasing hospital admission rates for atrial fibrillation, 2, 3 which then seemingly leveled off after the turn of the millennium.
2,4,5 Atrial fibrillation carries major clinical and economic implications, and is associated with increased rates of death, stroke and other thromboembolic events, heart failure incidence and hospitalizations, degraded quality of life, reduced exercise capacity, and left ventricular dysfunction. 6 Several recognized risk factors for atrial fibrillation were previously identified, including advanced age, male sex, hypertension, diabetes mellitus, coronary artery disease, heart failure, sleep apnea, sedentary lifestyle, smoking and obesity. 6, 7 Recent risk scores predicting atrial fibrillation development have been proposed, 8, 9 showing moderate discriminatory power (C-statistic 0.75). Notably, these risk scores were based entirely on clinical data, to the exclusion of social and environmental determinants.
Air pollution is increasingly recognized as a contributor to cardiovascular disease risk, including cardiac arrhythmias. 10 A few studies have previously suggested a triggering effect of exposure to air pollution on acute exacerbation of atrial fibrillation. 11, 12 Evidence for a long-term (i.e. chronic) effect of air pollution exposure on atrial fibrillation incidence is even more scarce. 13 In the context of a need to better understand the possible environmental determinants of atrial fibrillation in the population and with the recognition that short-term and long-term exposure to air pollution may have different effect, Kwon and colleagues 14 provide a unique and important extension of existing research on the association between exposure to air pollution and atrial fibrillation. In this issue of the European Journal of Preventive Cardiology, they conduct an analysis of both short-and long-term effects of air pollution on atrial fibrillation in Seoul, Korea. For short-term exposure, the association between daily concentrations of air pollution and daily counts of emergency atrial fibrillation admissions was examined (time-series analysis). Hourly concentrations of fine particulate matter <2.5 mm in aerodynamic diameter (PM 2.5 ), PM 10 , carbon monoxide, sulfur dioxide, nitrogen dioxide and ozone were collected from 27 monitoring stations located in Seoul. Various models were constructed, for each pollutant, according to lag periods of 0-5 days post exposure. Between 2007 and 2015, 1137 episodes of an emergency visit for atrial fibrillation were identified. For long-term exposure, a cohort design was used (median follow-up, 8 years). During this period, among 124,010 subjects (free of atrial fibrillation at baseline) who had resided in Seoul since 2007, 1903 participants developed incident atrial fibrillation. By applying an elegant statistical analysis, the authors concluded there was a differential effect between short-term and long-term exposure to air pollution on atrial fibrillation. A 10 -mg/m the pathophysiology of atrial fibrillation. On the other hand, short-term exposure was suggested by the authors to cause an acute deterioration, possibly due to a disturbance in autonomic balance that triggers paroxysmal atrial fibrillation in susceptible subjects, or an uncontrolled ventricular rate in patients with persistent or permanent atrial fibrillation. This interpretation is interesting and clinically meaningful. However, alternative explanations need to be considered as well.
As with any good study, once we believe the findings, we are left wanting more information. In general, the best explanation for an association between a potential risk factor and a disease in an observational study is not necessarily a causal relationship (Figure 1) . 15 Moreover, lack of association does not preclude a true (causal) effect of the exposure on the outcome. Kwon and colleagues 14 observed an increase of 4.5% (p ¼ 0.038) in emergency admissions associated with a 10 -mg/m 3 increase in PM 2.5 level (short-term exposure) at lag day 3. This was the single 'statistically significant' association among six different pollutants examined and six different lag-time periods looked at. In contrast, the adjusted association with new-onset atrial fibrillation estimated for a 10 -mg/m 3 increase in PM 2.5 level (long-term exposure) showed an excess risk of 24%, although not 'statistically significant' (p ¼ 0.40). In this context, the issue of multiple inference is a concern. In addition, because the analytic approach between short-term (time-series) and longterm (cohort design) exposure was different, including a possible unequal statistical power, whether a differential effect exists remains uncertain. As for potential confounding factors, established risk factors such as smoking 16 and physical in activity 17 were not adjusted for. Misclassification bias of both air pollution exposure, which was based on residential pollutant levels, and atrial fibrillation, which is often asymptomatic and its episodes do not necessarily lead to hospitalization, might easily dilute an existing effect. Regarding exposure misclassification, since it is not feasible to provide personal monitors to a large number of subjects for long periods, the predicted pollutants' concentrations at the place of residence remain the almost exclusive method for assessing individual exposure. 18 Innovative approaches are thus needed. 19 In conclusion, Kwon and colleagues should be congratulated for their excellent effort in advancing our understanding of the epidemiology of atrial fibrillation in the population. The suggested differential effect of air pollution exposure, provoking pre-existing atrial fibrillation but not affecting its development in the long term, warrants further investigation.
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